INTRODUCTION
============

Little attention has been focused on negative emotion, such as anger in the elderly. Anger refers to an emotional state varying from mild annoyance to rage.[@B1] Anger is sometimes mingled with other terms having similar meanings such as aggression and hostility.[@B2] Aggression refers to the delivery of any form of definite and observed harm-giving behavior towards a target, and is divided into physical-verbal dimensions, active-passive dimensions, and direct-indirect dimensions.[@B3] While aggression embraces anger (affective aspect), hostility (cognitive aspect), and aggressive behaviors (behavioral aspect) in its broad meaning, the term can also be defined as limited to clear aggressive behaviors.[@B3] Hostility is a cognitive aspect of aggression and is defined as overarching negative beliefs about other such as cynicism and mistrust.[@B4]

In a study of changes in hostility over a lifetime, it has been reported that hostility scores were higher when ages were lower and decreased in the middle years of the lifetime while increasing slightly during senescence.[@B5] Another study has been reported that as people age, their tendency to have hostility toward others increased, while their tendency to express anger and aggression decreased.[@B4]

Schless et al. reported that the degree of hostility turned inward was correlated with the severity of depressive episodes in a study of the relationship between anger and depression.[@B6] Other studies suggested that depressed individuals have significantly higher rates of aggression than the nondepressed controls, and that anger and aggression tend to decrease once the depressive episode subsides.[@B7]-[@B12]

In summary, hostility toward others tends to increase while the expression of anger and aggression tends to decrease as individuals age. Anger and aggression due to depression tend to increase with age. Thus far, anger and aggression have been dealt with and studied in relation to diverse psychiatric disorders such as dementia,[@B13]-[@B15] somatization disorder,[@B16],[@B17] depression,[@B12] suicide,[@B18] and Hwabyung[@B19],[@B20] or other social problems. However, previous studies have concentrated on one-dimensional qualitative or quantitative assessments of anger in relation to depression, and to these authors\' knowledge, no study has focused on anger in terms of late life depression.

This study is intended to examine the degrees of anger in elderly patients with depressive disorders and to investigate the correlations between anger and depression symptoms and risk factors for depression in regards to diverse anger factors.

METHODS
=======

Subjects
--------

### Depression group

The subjects were patients who met the criteria for depressive disorders, such as major depressive disorder, dysthymic disorder, and depressive disorders that were not otherwise specified, with Diagnosis and Statistical Manual of Mental Disorders-Fourth Edition (DSM-IV). They were assessed through structured interviews using Mini International Neuropsychiatric Interview (MINI),[@B21] history taking, and medical record reviews by psychiatrists. They were 60 year-old or older who reported depressive symptoms in psychiatric outpatient clinics Chungnam National University Hospital from June, 2009, through February, 2010.

Subjects were excluded that had been diagnosed with depressive episodes of bipolar disorder or depressive disorder with psychotic symptoms, patients had any neurological diseases such as Parkinson\'s disease, cerebrovascular disease, brain tumor, and normal pressure hydrocephalus in history or neurological examinations, patients with depression accompanying cognitive disorders including dementia, and patients with any history of alcohol or other substance use disorder. A total of 216 patients (46 men, 170 women, mean age 71.6±6.3 years) participated.

### Normal elderly

From July, 2009 through August, 2009, psychiatrists conducted structured interviews using the MINI and history taking on 215 persons who volunteered to participate in the study. The subjects were taken from among 60-year-old or older persons residing in the community.

Seventeen elderly were excluded who had any psychiatric disorder based on DSM-IV diagnostic criteria, any neurological disorder, systemic disease or who were taking drugs that could affect psychiatric symptom(s) or cognitive functions and did not complete questionnaires. Of the 215 persons, a total of 198 (70 men, 128 women, mean age 72.6±5.9 years) participated.

Procedure
---------

All subjects provided written informed consents before study entry. Subjects were selected from those who agreed to participate in the study through structured interviews by using MINI, history taking, and medical record reviews conducted by psychiatrists. Thereafter, the subjects\' depression, anger, and aggression were assessed using various scales.

This study was approved by the Institutional Review Board (IRB) of Chungnam National University Hospital (Approval No.: 0907-64).

### Diagnostic assessment

#### MINI

This is a short structured diagnostic interview, developed by Sheehan[@B21] for DSM-IV and ICD-10. MINI can be used by psychiatrists or clinicians with minimal training. The interview time is around 15 minutes.

### Depression rating

#### Hamilton Depression Rating Scale (HDRS)

It is designed to rate the severity of depression and the efficacy of treatment by observation and interview,[@B22] and is a revision of the 17 items most widely used in clinics or studies standardized by Yi et al. for Koreans.[@B23] For each depressive symptom, nine items are scored as 0-4 points, and eight items are scored as 0-2; the range of total scores is 0-52 points. A higher score means more severe depression.

#### Beck Depression Inventory (BDI)

It is composed of 21 items self-report questionnaire, and is developed to assess the existence of depressive symptoms and the severity of those symptoms.[@B24] The range of responses to each depression symptom is 0-3 points, and a higher score means more severe depression. The Korean version of the BDI was standardized by Han et al.[@B25]

#### Geriatric Depression Scale (GDS)

This is a self-report depression scale, composing of a 30 item list for elderly persons.[@B26],[@B27] It can be responded to using yes or no answers; the range of scores is 0-30 points.

### Anger assessment

#### State and Trait Anger Inventory (STAXI)

This self-report anger scale was developed by Spielberger et al.[@B28] in order to measure anger experience factors and anger expression factors. It was standardized for Koreans by Chon et al.[@B29] This scale has a total of 44 items, consisting of 10 items for state anger, 10 items for trait anger, and 24 items for anger expression. The trait anger items are composed of items for trait anger temperaments and those for trait anger reactions and the anger expression items are divided into three, Anger in, Anger out, and Anger control.

#### Aggression Questionnaire (AQ)

This has 29 items, self-rated, and 5-point Likert scale developed by Buss et al.[@B30] in order to assess aggression, anger, and hostility and was standardized for Koreans by Seo et al.[@B31] Seo et al. suggested four factors, including physical aggression, verbal aggression, anger, and hostility, this study was adopted those 4 factors to explore characteristics of anger and aggression on elderly.

#### Reaction Inventory (RI)

Cho et al.[@B32] standardized Korean version of RI Evans et al.[@B33] It is composed of 76 items, which are specific stimulating situations that may incite anger. Cho et al. discovered four related factors, which are unpredictable disruptions and disturbances, embarrassing circumstances, personal disrespect, and unpleasant encounters. It is a Likert-type questionnaire in which the individual responds to each item on a five-point scale ranging from \"not at all\" to \"very much\" depending upon the degree of anger.

Statistical analysis
--------------------

Independent t-test and χ^2^-test were used to analyze the sociodemographic characteristics of both the depression group and the normal group. The severity of depression, anger, and aggression between the two groups was compared using an independent t-test. In addition, the correlation between the factors of each scale in the depression group was analyzed using Pearson correlation. Logistic regression analyses were conducted to examine the effects of anger and aggression factors on depression. All the data were statistically processed using SPSS (version 12.0) for Windows and p\<0.05 was applied as a statistical significance level.

RESULTS
=======

Demographic characteristics of the subjects
-------------------------------------------

Female subjects were included more in Depression group, while male subjects were included more in Normal elderly group. In Depression group, monthly income is significantly higher than Normal elderly group. However, other demographic characteristics such as age, education, marital status, habitation status were similar between the two groups ([Table 1](#T1){ref-type="table"}).

Comparison of the severity of depression between depression group and normal elderly
------------------------------------------------------------------------------------

We compared the severity of depression between the depression group and the normal control group using the HDRS, BDI, and GDS. The average scores of the HDRS, BDI, and GDS were significantly higher in the patients with depressive disorders compared to the normal control group (p\<0.05)([Table 2](#T2){ref-type="table"}).

Comparison of anger factors between depression group and normal elderly
-----------------------------------------------------------------------

Elderly patients with depression showed significantly lower scores in the trait anger temperaments, trait anger reactions, trait anger, anger in, anger out, anger control, and anger expression on the STAXI than Normal elderly (p\<0.05). The score of verbal aggression and hostility on AQ were lower and the scores of unpredictable disruption and disturbances, embarrassing situations, and personal disrespect on the RI were significantly lower in Depressive group compared to Normal elderly (p\<0.05)([Table 3](#T3){ref-type="table"}).

Correlations between depressive symptoms and anger in depression group
----------------------------------------------------------------------

Three depression symptoms scales (HDRS, BDI, and GDS) and multiple factors of STAXI, such as trait anger temperaments, trait anger reactions, state anger, anger in, and anger out showed significant positive correlations (p\<0.05). In addition, the scores of HDRS, BDI, and GDS had considerable positive correlations with physical aggression, anger, and hostility scores on the AQ Finally, the more severe the depressive symptoms were present, the more severe the anger reaction to unpredictable disruption and disturbances, embarrassing situations, and personal disrespected factors scores on the RI were (p\<0.05). Conversely, significant negative correlations were observed for the HDRS, BDI, and GDS scores and the anger control scores (p\<0.05) ([Table 4](#T4){ref-type="table"}).

Effects of anger factors on depression
--------------------------------------

To examine the effects of anger factors on depression, odds ratios were obtained using logistic regression analyses. The odd ratios were calculated as the ratios of the incremental risks of depression per 1-point increases in the anger-related factors ([Table 5](#T5){ref-type="table"}).

Among factors of STAXI, the score of state anger was the most affected by the risk of depression {odds ratio (OR)=1.24, confidence interval (CI)=1.03-1.51}. The scores of anger-in, anger-out, and anger control increased by 1 point, whereas the risk of depression decreased by 0.80 times, 0.90 times, and 0.83 times (OR=0.80, CI=0.73-0.88; OR=0.90, CI=0.82-0.98; OR=0.83, CI=0.78-0.89), respectively.

Regarding AQ, the verbal aggression score increased by 1 point, the risk of depression decreased by 0.91 times (OR=0.91, CI=1.03-1.51), while the anger score increased by 1 point, the risk of depression increased by 1.22 times (OR=1.22, CI=1.11-1.35).

The score of unpredictable disruptions and disturbances factors of RI increased by 1 point, the risk of depression decreased by 0.81 times (OR=0.81, CI=0.76-0.88), while the risk of depression increased by 1.67 times (OR=1.67, CI=1.40-1.99) in the case of anger reactions to unpleasant encounters factors.

DISCUSSION
==========

This study was conducted to examine levels of anger in elderly depressed patients, correlations of anger with depression symptoms, and effects of diverse anger factors on depression.

The STAXI are included in anger experience and anger expression style. In addition, anger experience can be obtained from trait anger and state anger. In the three facets of anger expression, people generally suppress the anger (anger in), express the anger toward other persons or objects in their environments (anger out), or try to control angry feelings (anger control).[@B1] In our results, elderly patients with depressive disorders have lower trait anger and anger expression compared to normal elderly. Moreover, elderly depressed patients showed lower hostility and verbal aggression than normal elderly. They tend to be less triggered into anger by unpredictable disruptions and disturbance situation, embarrassing circumstances, and personal disrespect situation than non-depressed elderly. However, these results are different from those of Riley et al.[@B34] that depressed adult patients reported stronger subjective anger experiences and suppressed anger expression than normal persons did. In that study, the subjects were adult aged and had a posttraumatic stress disorder as a comorbidity. In addition, reports about comparison anger between depressive patients and normal in elderly are rare. Whether our results represent elderly persons\' characteristics or methodological limitations of subjective questionnaires should be verified through future studies.

The severity of depressive symptoms experienced by the elderly were positively correlated with most of the anger factors, except anger control of STAXI, verbal aggression of AQ, and unpleasant situation of RI. Interestingly, the level of depression only showed significant negative correlations with the anger control on the STAXI. Therefore, even though elderly patients suffering from more severe depression may experience stronger anger, they may suppress anger further or may express with low levels of control as the anger expression style. These results are consistent with a study by Fava et al.[@B35] that 30-40% of patients with depressive disorders showed anger attacks and that those who experienced anger attacks might be afraid of feeling out of control and might be more afraid of their possible aggression. Patients with depressive disorders seemed to be vulnerable to disturbed situations, embarrassing situations, and disrespected situations among the anger stimulating situations.

The logistic regression analyses for odds ratio were conducted based on whether anger factors could affect elderly depression as one of the risk factors. If state anger on the STAXI and anger on the AQ are higher, the possibility of depression will be higher; and if anger control, anger in, and anger out on the STAXI and verbal aggression on the AQ are higher, then the possibility of non-depression states will be higher. The people who lack of ability to express anger such as controlling, suppressing, or expressing anger seem to be vulnerable to depression. However, since the odd ratios between different variables of anger scales are not relatively as high as 0.80-1.67, it may not be possible to conclude that anger work as important causes of the occurrence of depression.

Finally, clinical implications related to our results are reviewed as follows. In clinical practice, depressive patients frequently state problems related to anger as one of their emotion or in interpersonal relations. Elderly individuals, especially Koreans, often notice that they are experiencing Hwabyung. Hwabyung (anger syndrome) is also classified as a culture bound syndrome in the DSM-IV, and can be a psychogenic or reactive chronic anger disorder developed due to the suppression of anger.[@B20] In most psychotherapy fields, anger expression is actively recommended as a therapeutic intervention against anger. However, uncontrolled anger expression may cause harm to close relationships and eventually lead to self-destruction. Although anger expression may reduce depression, the outcomes are not consistent.[@B36] Our results have indicated that the ability to express anger such as controlling, suppressing, or expressing anger is reduced in elderly depressive patients and that the more severe the depressive symptoms, the more difficult the anger was to control in depressive patients. Therefore, the present important implications can be applied to treatment plans of depressive patients, that is, controlling anger leads to reduced depressive symptoms. In addition, cognitive approach of knowing the target of one\'s hostility and interpreting events that trigger anger will differently be helpful.[@B6] Also, treatment strategies such as requesting modification of human relations may be meaningful.

This study has several limitations. First, the number of subjects was not enough to make comparisons between the patients with depressive disorders and those that were the normal control. Second, there were differences in sex distributions and economic levels between patients group and normal elderly, thus, these demographic factors might have affected the results. Third, even though the subjects were diagnosed with observer assessment scales such as structural interviews through the MINI and the HDRS, the anger assessments relied on self-report scales. There is lack of differentiating among various aspects of anger, such as cognition, behavior or emotion. In our study, defense mechanisms such as denial or confounding factors that disturb accurate assessments of emotions might have affected the results. Fourth, the patients with depressive disorders who participated in the study had already been receiving treatment. Although the scores of anger in the patients with depressive disorders group were significantly higher than those of normal controls, treatment for depression might have affected their perceptions of anger.

In spite of these limitations, this study may have a significant implication that it is the first report that focused on anger in elderly patients with depressive disorders. In addition, this study will provide opportunities to broaden the understanding of elderly patients with depressive disorders accompanied by anger.
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Monthly income (10,000 Won). ^\*^Chi-square test, ^†^student\'s t-test. SD: standard deviation
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Comparison of severity of depression between depression group and normal elderly group
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HDRS: Hamilton Depression Rating Scales, BDI: Beck Depression Inventory, GDS: Geriatric Depression Scale, SD: standard deviation
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Comparison of anger between depression group and normal elderly group
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^\*^p\<0.05. STAXI: state and trait anger inventory, AQ: aggression questionnaire, RI: reaction inventory
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Correlation analysis of multiple variables in the elderly patients with depressive disorders group (N=216)
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+p\<0.01, ^\*^p\<0.05. HDRS: Hamilton Depression Rating Scales, BDI: Beck Depression Inventory, GDS: Geriatric Depression Scale, TA: trait anger, TA-T: trait anger temperament, TA-R: trait anger reaction, SA: state anger, A-CON: anger control A-IN: anger in A-OUT: anger out, A-EXP: anger expression, P-AGG: physical aggression, V-AGG: verbal aggression, HOST: hostility, DIST: disturbance, EMBA: embarrassing, DISR: disrespect, UNPL: unpleasant
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Linear logistic regression analysis of anger factors between depression group and normal elderly group
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χ^2^=207.7, df=14, ^\*^p\<0.05. STAXI: State and Trait Anger Inventory; AQ: aggression questionnaire; RI: reaction inventory, B: regression coefficent, S.E: standard error, CI: confidence interval
